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(57) ABSTRACT

A variable compression ratio engine that changes the com-
pression ratio may include a piston disposed to be recipro-
cated in a cylinder by combustion, a crankshaft rotatably
disposed at a predetermined distance from the piston, a crank
arm with one end connected with the piston and the other end
connected with the crankshaft, a connecting rod connected
with the crank arm through a crankpin and with the piston
through a piston pin and having an oil chamber, an eccentric
cam disposed between the crankpin and the connecting rod
and being off-center from the crankpin, a variable piston
disposed in the oil chamber to be moved by supplied oil, and
alink connecting the variable piston with the eccentric cam to
rotate the eccentric cam with movement of the variable pis-
ton.

6 Claims, 3 Drawing Sheets
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1
VARIABLE COMPRESSION RATIO ENGINE
THAT VARIES COMPRESSION RATIO

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority of Korean Patent
Application Number 10-2013-0154196 filed on Dec. 11,
2013, the entire contents of which application are incorpo-
rated herein for all purposes by this reference.

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates to a variable compression
ratio engine that varies a compression ratio, improving com-
bustion efficiency, reducing noise/vibration, and increasing
output by varying the compression ratio of the combustion
chamber in accordance with the driving status.

2. Description of Related Art

In general, the thermal efficiency of heat engines increases
when the compression ratio is high, and in spark ignition
engines, the thermal efficiency increases when the ignition
timing is advanced up to a predetermined level.

However, when the ignition timing is advanced with a high
compression ratio in the spark ignition engines, abnormal
combustion is generated and the engines may be damaged, so
that there is a limit in advance of the ignition timing and
accordingly the output is necessarily reduced.

A VCR (Variable Compression Ratio) apparatus is an
apparatus that changes the compression ratio of a gas mixture
in accordance with the operation state of an engine. Accord-
ing to a variable compression ratio engine that varies the
compression ratio, it improve the fuel efficiency by increasing
the compression ratio of a gas mixture under a low load
condition and prevents knocking and improves the output by
reducing the compression ratio of the gas mixture under a
high load condition.

The existing variable compression ratio engines that are
designed to vary the compression ratio change the compres-
sion ratio by changing the distance between the crankpins
connecting the crankshaft with the pistons.

Those types of variable compression ratio engines that vary
the compression ratio include a control shaft, a shaft cap, a
block cover, and a control motor, in which the control motor
rotates the control shaft and the driving arm on the control
shaft rotates an eccentric bearing through a link. The shaft cap
is needed to fix the engine block to the control shaft and is
covered with the block cover, such that the number of parts
increases and the weight increases accordingly.

The information disclosed in this Background section is
only for enhancement of understanding of the general back-
ground of the invention and should not be taken as an
acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

SUMMARY OF INVENTION

The present invention has been made in an effort to provide
a variable compression ratio engine that varies the compres-
sion ratio, having advantages of being able to reduce the
number of parts and the weight of a variable compression
ratio mechanism by controlling the compression ratio of a
piston with a simple structure in comparison to the existing
structures.
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2

Various aspects of the present invention provide a variable
compression ratio engine that changes the compression ratio.
The engine may include a piston disposed to be reciprocated
in a cylinder by combustion, a crankshaft rotatably disposed
at a predetermined distance from the piston, a crank arm with
one end connected with the piston and the other end con-
nected with the crankshaft, a connecting rod connected with
the crank arm through a crankpin and with the piston through
a piston pin and having an oil chamber therein, an eccentric
cam disposed between the crankpin and the connecting rod
and being oft-centered with respect to the crankpin, a variable
piston disposed in the oil chamber to be moved by supplied
oil, and a link connecting the variable piston with the eccen-
tric cam to rotate the eccentric cam with movement of the
variable piston.

Hydraulic pressure may be supplied to the oil chamber
selectively through the crankshaft, the crank arm, the crank-
pin, the eccentric cam, and/or the connecting rod. The engine
may further include a hydraulic pump supplying oil to the oil
chamber and a control valve opening/closing an oil line from
the oil pump to the oil chamber. The combustion may be
performed using gasoline, diesel, or gas. The link may be
connected with the variable piston by a pin and with the
eccentric cam by another pin. The link may be disposed in a
space defined in the connecting rod.

According to the variable compression ratio engine of the
present invention that changes the compression ratio, since
the eccentric cam is positioned at the portion corresponding
to the crankpin, the variable piston that is moved by hydraulic
pressure is disposed in the connecting rod, and the variable
piston rotates the eccentric cam through the link, the com-
pression ratio can be easily varied.

In particular, the hydraulic pressure from the oil pump is
selectively supplied to the crankshaft, the crank arm, the
crankpin, the eccentric cam, the connecting rod, and/or the oil
chamber through the control valve, such that the height of the
piston is controlled and the compression ratio can be easily
varied.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
Description, which together serve to explain certain prin-
ciples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing a portion of an
exemplary variable compression ratio engine that varies the
compression ratio according to the present invention.

FIG. 2 is a side view showing a portion of an exemplary
engine with a compression ratio varying mechanism accord-
ing to the present invention.

FIG. 3 is a flowchart illustrating a transmission path of
hydraulic pressure in an exemplary engine with a compres-
sion ratio varying mechanism according to the present inven-
tion.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the invention
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(s) is/are intended to cover not only the exemplary embodi-
ments, but also various alternatives, modifications, equiva-
lents and other embodiments, which may be included within
the spirit and scope of the invention as defined by the
appended claims.

FIG. 1 is a schematic diagram showing a portion of a
variable compression ratio engine that varies the compression
ratio according to various embodiments of the present inven-
tion. Referring to FIG. 1, a variable compression ratio engine
includes a piston 100, a piston pin 110, a cylinder 105, an oil
chamber 145, a variable piston 140, a link 135, a connecting
rod 115, an eccentric cam 120, a crankpin 125, a crank arm
132, and a crankshaft 130.

The cylinder 105 is disposed at the upper portion and the
piston 100 is disposed to vertically or longitudinally recipro-
cate in the cylinder 105. The crankshaft 130 is rotatably
disposed under the cylinder 105 and the crank arm 132
extends from the crankshaft 130.

The crank arm 132 is disposed rotatably around the crank-
shaft 130 and the eccentric cam 120 is disposed rotatably
about the crankpin 125, at the end of the crank arm 132.

The connecting rod 115, which connects the piston 100
with the eccentric cam 120, is connected with the piston 100
through the piston pin 110 and with the eccentric cam 120
through the cam pin 127.

In various embodiments of the present invention, a prede-
termined distance is defined between the cam pin 127 and the
crankpin 125, the oil chamber 145 is vertically or longitudi-
nally formed in the connecting rod 115, between the piston
pin 110 and the cam pin 127, and a variable piston 140 is
disposed in the oil chamber 145.

The link 135 connects the variable piston 140 with the
eccentric pin 120 and rotates the eccentric cam 120 about the
crankpin 125 with the vertical or longitudinal movement of
the variable piston pin 140.

In various embodiments of the present invention, as
hydraulic pressure is supplied to the oil chamber 145, the
variable piston 140 moves down, the link 135 rotates the
eccentric cam 120 counterclockwise about the crankpin 125,
and the eccentric cam 120 moves down the connecting rod
115 and the piston 100 through the cam pin 127. Therefore,
the compression ratio of the engine increases.

In various embodiments of the present invention, when the
supply of the hydraulic pressure to the oil chamber 145 is
stopped, the variable piston 140 moves up, the link 135 rotates
the eccentric cam 120 clockwise about the crankpin 125, and
the eccentric cam 120 moves up the connecting rod 115 and
the piston 100 through the cam pin 127. Therefore, the com-
pression ratio of the engine decreases.

FIG. 2 is a side view showing a portion of an engine with a
compression ratio varying mechanism according to various
embodiments of the present invention. Referring to FIG. 2,
the engine includes a piston 100, a connecting rod 115, an oil
chamber 145, a variable piston 140, a link 135, a link space
137, an eccentric cam 120, a crankpin 125, a crank arm 132,
a crankshaft 130, a control valve 210, and an oil pump 200.

The eccentric cam 120 passes through the lower portion of
the connecting rod 115 and the crankpin 125 passes through
an end portion of the crank arm 132 and the eccentric cam
120. The eccentric cam 120 is off-center from the crankpin
125 and moves the connecting rod 115 up or down in accor-
dance with the rotation position.

The variable piston 140 is disposed in the oil chamber 145,
the link 135 connects the variable piston 140 with the eccen-
tric cam 120, and the link 135 rotates the eccentric cam 120
about the crankpin 125 with the vertical movement of the
variable piston 140.
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The link space 137 where the link 135 is disposed is defined
in the connecting rod 115 and the link 135 moves up/down
through the link space 137.

In various embodiments of the present invention, an oil
pump 200 that pumps hydraulic pressure to the oil chamber
145 is provided and a control valve 210 is disposed in the oil
line from the oil pump 200 to the oil chamber 145.

The control valve 210, which is controlled by a controller,
controls the compression ratio by adjusting the height of the
piston 100 by opening or closing the oil line in accordance
with the operation conditions.

FIG. 3 is a flowchart illustrating a transmission path of
hydraulic pressure in an engine with a compression ratio
varying mechanism according to various embodiments of the
present invention. Referring to FIG. 3, hydraulic pressure is
supplied from the oil pump 200 to the crankshaft 130 through
a cylinder block in S300. In S310, hydraulic pressure is sup-
plied from the crankshaft 130 to the crank arm 132.

In S320, hydraulic pressure is supplied to the crankpin 125
and the eccentric cam 120 from the crank arm 132. In S330,
hydraulic pressure is supplied from the eccentric cam 120 to
the connecting rod 115. In S340, hydraulic pressure is sup-
plied from the connecting rod 115 to the oil chamber 145.

In various embodiments of the present invention, the
eccentric cam 120 is positioned at the portion corresponding
to the crankpin 125, the variable piston 140 that is moved by
hydraulic pressure is disposed in the connecting rod 115, and
the variable piston 140 rotates the eccentric cam 120 through
the link 135, such that the compression ratio can be easily
varied.

In particular, the hydraulic pressure from the oil pump 200
is selectively supplied to the crankshaft 130, the crank arm
132, the crankpin 125, the eccentric cam 120, the connecting
rod 115, and/or the oil chamber 145 through the control valve
210, such that the height of the piston 100 is controlled and the
compression ratio can be easily varied.

In various embodiments of the present invention, the vari-
able compression ratio engine is available for all of fuel that is
burned, particularly internal combustion engines that burn
gasoline, diesel, or gas with air.

For convenience in explanation and accurate definition in
the appended claims, the terms “upper” or “lower”, “up” or
“down”, and etc. are used to describe features of the exem-
plary embodiments with reference to the positions of such
features as displayed in the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
It is intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.

What is claimed is:

1. A variable compression ratio engine that changes a com-
pression ratio, the engine comprising:

a piston disposed to be reciprocated in a cylinder by com-

bustion;

a crankshaft rotatably disposed at a predetermined distance

from the piston;

a crank arm with one end connected with the piston and the

other end connected with the crankshaft;
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a connecting rod connected with the crank arm through a
crankpin and with the piston through a piston pin and
having an oil chamber therein;

an eccentric cam disposed between the crankpin and the
connecting rod and being off-centered with respect to 5
the crankpin;

a variable piston disposed in the oil chamber to be moved
by supplied oil; and

alink connecting the variable piston with the eccentric cam
to rotate the eccentric cam with movement of the vari- 10
able piston.

2. The engine of claim 1, wherein hydraulic pressure is
supplied to the oil chamber selectively through the crank-
shaft, the crank arm, the crankpin, the eccentric cam, and/or
the connecting rod. 15

3. The engine of claim 2, further comprising:

a hydraulic pump supplying oil to the oil chamber; and

a control valve opening/closing an oil line from the oil
pump to the oil chamber.

4. The engine of claim 2, wherein the combustion is per- 20

formed using gasoline, diesel, or gas.

5. The engine of claim 2, wherein the link is connected with
the variable piston by a pin and with the eccentric cam by
another pin.

6. The engine of claim 2, wherein the link is disposed in a 25
space defined in the connecting rod.
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